Variations in maternal care alter the developmental programming of some genes by creating lasting differences in DNA methylation patterns, such as the estrogen receptor alpha (ERa) promoter region. Interestingly, mother rats preferentially lick and groom their male offspring more than females; therefore, we questioned whether the somatosensory stimuli associated with maternal grooming influences potential sex differences in DNA methylation patterns within the developing amygdala, an area important for socioemotional processing. We report a sex difference in the DNA methylation pattern of specific CpG sites of the ERa promoter region within the developing amygdala. Specifically, males have higher levels of ERa promoter methylation contrasted to females. Increasing the levels of maternal stimuli in females masculinized ERa promoter methylation patterns to male-like levels. As expected, higher levels of ERa promoter methylation were associated with lower ERa mRNA levels. These data provide further evidence that the early neonatal environment, particularly maternal care, contributes to sex differences and early programming of the neonatal brain via an epigenetic mechanism.
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Introduction
Variations in early-life experience are known to produce lasting differences in gene expression, brain development, and ultimately changes in behavior (Szyf and Meaney, 2008) . Epigenetic mechanisms, such as changes in DNA methylation patterns, have been shown to be modulated by differences in maternal care (Weaver et al., 2005) . For example, it was shown that the amount of licking and grooming received by neonatal female rats created lasting modifications in DNA methylation patterns on the estrogen receptor alpha (ERa) promoter region and corresponding changes in ERa expression within the hypothalamus (Champagne et al., 2006; Kurian et al., 2010) . Therefore, variations in maternal stimuli alter the developmental programming of some genes during the neonatal period within brain regions important for reproductive behavior.
In light of the fact that ERa can be influenced by aspects of maternal care (Champagne et al., 2006; Kurian et al., 2010) , it is important to recognize that ERa plays a significant role in sex differences within the brain. Many of the effects of testosterone on brain development are thought to occur through its aromatization to estradiol and subsequent binding to estrogen receptors (ERs, MacLusky and Naftolin, 1981) . ERalpha (ERa) seems to be the dominant estrogen receptor during development where it plays a critical role in sexual differentiation (Kudwa et al., 2006) . The orga nizational effects of estrogen include altering synaptic connections, cell number, neuronal survival, and neuronal migration (for review, see Simerly, 2002) . These organizational effects last into adulthood and contribute to many of the behavioral and physiological differences between the sexes.
Since ERa promoter methylation is developmentally programmed by the amount of maternal care experienced, as well as by sex hormones (Kurian et al., 2010) , it is important to note that mother rats will preferentially lick and groom their male offspring more than their female offspring (Moore and Morelli, 1979) . Therefore, not only is there a difference in hormone levels between the sexes (Rhoda et al., 1984; Weisz and Ward, 1980) , but also in the amount of maternal grooming experienced by male versus female rat pups. We recently investigated whether altering the somatosensory stimulation associated with licking and grooming would influence sex differences in ERa expression within the developing rat preoptic area. Indeed, giving neonatal females more simulated maternal grooming (SMG) resulted in male-typical expression of ERa mRNA and methylation patterns of the exon 1b ERa promoter region (Kurian et al., 2010) . These data suggest that natural variations in maternal stimuli between the sexes further refine the epigenetic patterning of ERa expression and thereby sexual differentiation of the brain.
